BATTERY PACK 



The present disclosure relates to subject matter 
contained in priority Japanese Patent Application No. 2000- 
5 262154, filed on August 31, 2000, the contents of which is 
herein expressly incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 

10 The present invention relates to a battery pack used 

as a power source for portable equipment such as notebook- 
sized personal computers (hereafter referred to as 
"notebook computers"), portable information terminal 
equipment, and the like. More specifically, the present 

15 invention relates to a battery pack in which a heat 

radiation capability and a resistance to a pressing force 
are taken into consideration. 

2 . Description of Related Art 

When a high voltage-output or a high battery capacity 
20 is required for a battery as a power source for portable 
equipment, a battery pack is formed with a plurality of 
secondary batteries connected either one of in series and 
in parallel. The battery pack is composed of a plurality 
of secondary batteries and circuit boards composed of a 
25 power supply circuit and other circuits. This is either in 
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a form in which the batteries and the circuit boards are 
stored and unitized in a pack case or in a form of an 
assembly of batteries in which the batteries and the 
circuit boards are unitized either by a heat-shrinkable 
5 tube or an adhesive tape. 

As portable equipment is miniaturized, the 
miniaturization of a battery pack is also required, and a 
plurality of secondary batteries tend to be unitized in a 
state where they are closely disposed to each other. 

10 However, a secondary battery produces heat while charging 
and discharging, and even a little amount of heat is not 
sufficiently radiated when a plurality of secondary 
batteries are disposed in a state in which they are in 
close contact with each other. As a result, in a closed 

15 space in a pack case, the temperature of the batteries 
rises which affects the charging-discharging 
characteristics of the batteries. 

In Japanese Patent Publication No. 2000-100401, a 
battery pack is disclosed which eliminates the drawback 

20 resulting from closely disposed secondary batteries as an 
example of an earlier patent application. In the battery 
pack disclosed in this publication, when a plurality of 
secondary batteries 12 with a cylindrical shape are 
disposed in parallel in such a way that the side surfaces 

25 of the batteries are in contact with each other, spacers 43 



are provided between the cylindrical secondary batteries 12 
as shown in Fig. 10 and Fig. 11. In the spacer 43, 
openings 48 and 49 are formed in a direction in which the 
spacer 43 contacts the side surfaces of the cylindrical 
5 columns of the secondary batteries and in a direction 

perpendicular to that direction respectively. In this way 
heat radiation from the secondary batteries is improved. 

When the number of secondary batteries in a battery 
pack increases and they are disposed on a flat surface, the 

10 area occupied by the battery pack increases, and, as a 
result, a larger space for storing the battery pack is 
needed in a pack case or in equipment. Also, a pressing 
force from the outside which is applied to the battery pack 
in turn applies a pressing force to the secondary batteries. 

15 To prevent the increasing of internal pressure of the 

secondary batteries by the effect of a pressing force, a 
supporting structure such as a supporting strut needs to be 
provided in the storage space of a pack case or equipment. 
Particularly, in a secondary battery 2, shown in Fig. 12, 

20 with a flat rectangular shape and a large plane area, a 
supporting structure is essential. The spacer 43 used in 
the conventional battery pack described above is adapted 
for secondary batteries 12 with a cylindrical shape, and, 
as shown in Fig. 12, when the spacer is used for the 

25 secondary batteries 2 with a flat shape, the opening 48 can 



be used as a hole for letting through a supporting strut. 
However, because the spacer 43 is not a connecting element, 
connection strength sufficient to connect any number of 
batteries with a flat shape cannot be obtained. Also, the 
5 battery pack storage space in equipment is not always of a 
rectangular shape. The battery pack storage space maybe a 
shape, which is not rectangular, that cannot be dealt by 
the spacer 43. Therefore, a battery pack that is desired 
is such that it can provide a larger open space between 
10 each of the secondary batteries 2 arranged in parallel, and 
that the space provided improves the heat radiation 
capability and allows the positioning of a supporting 
structure. 



15 SUMMARY OF THE INVENTION 

An object of the invention is to provide a battery 
pack that can cope with various storage space shapes by 
forming a space between a plurality of batteries for heat 
radiation and the enhancement of the rigidity of the 

20 battery pack. 

In the battery pack according to the present 
invention for achieving the object described above, a 
plurality of secondary batteries are electrically connected, 
and are disposed in parallel with a predetermined spacing. 

25 Surfaces where electrode terminals of the secondary 
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batteries are provided are connected with electrical 
insulating plates. As described above, the secondary 
batteries are connected by the electrical insulating plates, 
and at the same time the batteries are disposed in parallel 
5 with a predetermined spacing. By repeating this 

arrangement any number of times in the parallel direction, 
the plurality of batteries are disposed in parallel with a 
spacing and are unitized. Thereby a good heat radiation 
capability is provided, and a force compressing the 

C3 

- y 10 secondary batteries is prevented from being applied by 

w 

% arranging supporting bodies such as supporting struts and 
~E the like in the spacing. 

l~ In the constitution described above, the electrical 

frs insulating plates are adhered on the surface where 
ygl5 electrode terminals are provided, so that the connection 
M= between the secondary batteries is secured. 

Also, because each electrode terminal of the 
secondary batteries is connected with metal plates, and the 
electrical insulating plates are adhered on the metal 
20 plates, electrical and mechanical connections are made at 
the same positions. Also the metal plates that are thin 
and have a low mechanical strength can be protected by the 
electrical insulating plates. 

It is preferable that the electrical insulating plate 
25 is a resin plate with an adhesive treatment applied to both 
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the surfaces of the resin plate, and the insulating plate 
connects the secondary batteries. 

Also, when an even number of secondary batteries, 
disposed in parallel with a predetermined spacing, which 
5 are taken from an odd number of secondary batteries are 

connected to each other by the electrical insulating plates, 
and the remaining secondary battery is connected, 
positioned in an appropriate direction, to the electrical 
insulating plate located at an end point of the assembly of 
™jL0 the even number of secondary batteries, the secondary 
j batteries adapts to battery storage spaces of various 
JU shapes . In this way an odd number of secondary batteries 
~' that are difficult to arrange can be connected to each 
fll other as a unit. 

fe : pl5 The arrangement of the plurality of secondary 

l=- batteries is made to correspond to the shape of the storage 
space for secondary batteries. Also, the arrangement of the 
batteries in which they are disposed in parallel as well as 
the number of batteries to be disposed in the layout is 
20 selectively combined depending on the shape of the storage 
space. In this way, the secondary batteries have a high 
degree of freedom of arrangement. 

Also, the secondary battery with a flat rectangular 
shape is suitable for the purpose described above. 
25 Furthermore, by binding connected or joined secondary 



batteries, disposed in parallel, with an adhesive tape, the 
unitized structure of a plurality of connected or joined 
secondary batteries can be strengthened. 

While novel features of the invention are set forth 
in the preceding, the invention, both as to organization 
and content, can be further understood and appreciated, 
along with objects and features thereof, from the following 
detailed description and examples when taken in conjunction 
with the attached drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view of a notebook computer to which 
a battery pack in accordance with an embodiment of the 
present invention; 

Fig. 2 is a plan view showing a laid-out state of a 
battery pack in an additional case; 

Fig. 3 is a perspective view showing a preparatory 
process of a secondary battery; 

Fig. 4 is an explanatory drawing showing a process of 
joining the secondary batteries with lead plates for 
assembling the battery pack; 

Fig. 5 is an explanatory drawing showing a process of 
gluing connection plates on the secondary batteries for 
assembling the battery pack; 

Fig. 6 is a perspective drawing showing a process of 



laying out the secondary batteries for assembling the 
battery pack; 

Fig. 7 is a plan view showing a completed state of 
the battery pack; 
5 Fig. 8 is a plan view showing another embodiment of 

the layout of the secondary batteries ; 

Fig. 9 is a perspective view showing still another 
embodiment applied to the secondary batteries with a 
cylindrical shape; 
^1 0 Fig. 10 is a perspective view showing the composition 

j: of a spacer of a prior art; 

% Fig. 11 is a perspective view showing a laid-out 

~~ state of the secondary batteries using the spacer in Fig. 

O 

CO 10; and 

yJL5 Fig. 12 is a perspective view showing an example in 

N= which the spacer in Fig. 10 is applied to the secondary 
batteries with a flat rectangular shape. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
2 0 The embodiment of the present invention describes a 

battery pack adapted for a battery power source for a 
notebook computer. As shown in Fig. 1, the battery pack is 
formed in a shape that can be stored in a battery storage 
space within an additional case 2 0 detachably mounted at 
25 the bottom surface of a notebook computer A. 



Fig. 2 is a plan view showing a state in which a 
battery pack 1 relating to the present invention is stored 
within the additional case 20, and, in the figure, the 
additional case 20 is in a state in which a cover to be 
5 fixed over the shown plane is removed. The cover is formed 
in a plate-like shape, and is fixed with screws to a 
plurality of bosses 24 with internally threaded elements 
inserted therein. The battery pack 1 is provided with nine 
secondary batteries stored in a battery storage frame 21 

10 formed in the additional case 20, and with a circuit board 
3 constituting a battery protection circuit, circuits for 
communicating with the notebook computer A, and other 
circuits. The secondary batteries 2 are lithium- ion type 
secondary batteries formed with a flat rectangular shape, 

15 and eight of the secondary batteries 2 are disposed in 
parallel with a predetermined spacing W secured by 
connection plates 5. The remaining single secondary 
battery is joined to the connection plate 5 at an end point 
of the eight secondary batteries 2 . 

20 The weight of the notebook computer A applies on the 

additional case 20. Supporting struts 22 are formed in the 
additional case 20 in such a way that they are positioned 
in the spacing W between the secondary batteries disposed 
in parallel. In this way a pressing force from a human 

25 body applied to the notebook computer A, particularly the 



pressing force applied to a point directly above the stored 
part of the battery pack 1, does not affect the secondary 
batteries 2. The height of the supporting struts 22 is 
made equal to that of the battery storage frame 21, and the 
5 deflection of the cover is supported with the supporting 
struts 22 and the battery storage frame 21 to prevent the 
pressing force from being applied to the secondary 
batteries 2. Also, positioning ribs 23, the positions of 
;?t which correspond to the positions of the spacing w between 
ilO the secondary batteries disposed in parallel, are provided, 
_E so that the secondary batteries 2 can be positioned while 
O still maintaining the spacing W. 

O The battery pack 1 in which the plurality of 

f Jf secondary batteries 2 are disposed with the spacing W and 

;='15 at the same time unitized in a shape which is not 

rectangular, as described above, will now be described in 

detail . 

As shown in Fig. 3, an insulation paper 13 adheres to 
a surface where a positive terminal 4 of the secondary 

20 battery 2 is formed. As shown in Fig. 4, eight of the 

secondary batteries 2 are laid side by side on a jig and 
joined together with lead plates 6. Furthermore, as shown 
in Fig. 5, connection plates 5, to both sides of which an 
adhesive treatment is applied, adhere to the required parts. 

25 The connection plates 5 are resin plates which have an 



electrical insulation property and excellent rigidity, and 
are formed in a shape corresponding to that of a cross 
section of the secondary battery 2. In an assembly of the 
eight secondary batteries that are connected and adhered 
with the lead plates 6 and connection plates 5, when the 
assembly is opened at opening positions Q, shown in Fig. 5, 
between the secondary batteries 2 that are in contact with 
each other, a state is obtained in which the eight 
secondary batteries 2 are disposed in parallel with the 
spacing W as shown in Fig. 6. When a side surface of one 
secondary battery 2 is adhered, as shown in Fig. 6, to a 
connection plate 5 at an end point of the eight secondary 
batteries 2 in a connected state, and an adhesive tape 7 
adheres, as shown in Fig. 7, to both sides of flat planes 
across each of the secondary batteries, the nine secondary 
batteries are solidly unitized. 

Fig. 7 shows a completed state of the battery pack 1, 
wherein lead wires 9 for connecting the secondary batteries 
2 to each other and for connecting the secondary batteries 
to the circuit board 3 are wired, and strips with a small 
area of adhesive tape 7a adhere to the required parts for 
organizing the lead wires 9 and fixing the circuit board 3 . 
Also, a connector 11 extends out of the circuit board 3 for 
the connection to the notebook computer A. In the battery 
pack 1, because the composing elements are unitized, the 
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battery pack 1 is supplied in the above-described state to 
a manufacturer of the notebook computer A, and a battery 
power source to be added to the notebook computer A is 
easily fabricated by the manufacturer by storing the 
5 battery pack 1 in the additional case 20. Furthermore, 

when the battery pack 1 is prepared in a predetermined form, 
it is also integrated in the notebook computer A. 

As shown in Fig. 8, the plurality of secondary 
p batteries 2 can also be laid out in such a way that two or 
=1110 more pieces of the secondary batteries 2 are disposed in 
O parallel with the predetermined spacing W. The length of 
5 an electrical insulating plate 16 depends on the number of 
JL the secondary batteries 2 . Thus , the secondary batteries 2 
if, are made to correspond to the shape of the battery storage 
Sl5 space, and a layout design is possible in which the 
batteries are freely disposed. 

Also, as shown in Fig. 9, it is also possible to 
dispose in parallel the secondary batteries 12 with a 
cylindrical shape to connect them with the electrical 
20 insulating plates 15. 

In a battery pack according to the present invention, 
a space is formed between the secondary batteries and 
consequently the heat radiation capability of the secondary 
batteries is improved. At the same time, supporting bodies 
25 for supporting a pressing force acting on the secondary 
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batteries are provided in the space so that the secondary 
batteries are prevented from being pressed. Also, because 
a plurality of secondary batteries can be freely laid out, 
the secondary batteries can be made to correspond to the 

5 shape of the battery storage space. 

Although the present invention has been fully 
described in connection with the preferred embodiment 
thereof, it is to be noted that various changes and 
modifications apparent to those skilled in the art are to 

.0 be understood as included within the scope of the present 
invention as defined by the appended claims unless they 
depart therefrom. 
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